OBJECTIVE-To determine the personal characteristics and reasons associated with providing a buccal swab for APOE genetic testing in a primary care study.
INTRODUCTION
The Human Genome Project has significantly expanded our knowledge of genetic information. Translating these genetic discoveries into improved health outcomes requires integrating genetics into public health research. Translating research into practice involves primary care practice based research since genetic testing is often first discussed in primary care settings.
However, research involving genetics raises serious social and ethical concerns and considerations for patients. In order for research involving genetic testing to result in improved medical therapy these concerns need to be understood and addressed [1] . An understanding of patients' concerns and perceptions about research involving genetics is an important step in the integration of genetic discoveries into medical practice.
Participation in genetic research is influenced both by the risks involved but also by the perceived magnitude of those risks by potential participants. Concerns about how private health information is shared with persons not involved in medical care of the individual have led to legislation (Health Insurance Portability and Accountability Act of 1996, Public Law 104-191 104th Congress). The potential for misuse of personal medical information relates closely to employment and insurance eligibility [2] . Medical benefits have been denied to retired persons who have medical illnesses with a known genetic basis [3] . An individual's privacy also needs to be protected within the context of their family. Some genetic studies involve identifying gene mutations in families that might act as a predisposition to disease. Some family members may choose not to participate in these studies [4] . In addition, when genetic information is connected with specific groups of people, there is the potential for discrimination of individuals based on age, gender, ethnicity, as well as other personal characteristics. For example, the potential for discrimination of the elderly population in the United States is significant as the population ages and the costs of health care associated with aging increase [5] . However, little is known about how potential participants in genetic research perceive and weigh their risks and benefits associated with participation in a particular study. We know of no available data to date exploring participation preferences of older primary care patients concerning genetic testing for research purposes.
Previous studies not involving genetic testing have found that recruiting older adults into clinical research is difficult [6] . In most psychiatric studies of older adults there are significantly lower response rates compared to studies of younger samples [7] . As an illustration of the difficulty of recruiting and retaining older adults in antidepressant trials, consider the experience of Stevens and colleagues, who, after finding 55 older patients with depression identified from a community survey, only had 6 consent to the trial, and of those 6, none completed the trial [8] . Furthermore, the recruitment of older ethnic minority adults has been found to be even more challenging [6, 7] . African-Americans, in particular, may not be enthusiastic about participation in research due to past exploitation from research studies [9] . To assure adequate representation from older adults and in particular older ethnic minority adults in research involving genetic tests, the concerns of potential participants need to be addressed.
Our goal was to investigate the reasons for nonparticipation in buccal swab apolipoprotein E (APOE) genotyping in a primary care study. Epidemiologic studies have found that the ε4 allele of APOE has been associated with an increased prevalence of cardiovascular disease and particularly of Alzheimer's disease [10, 11] . Our study was part of a larger project, the goal of which was to assess how APOE genotype and cognitive functioning assessed at baseline are related to the form and course of depressive symptoms and cognitive impairment in older primary care patients. Our investigation differs in several ways from other investigations exploring participant preferences for genetic testing. The sample derives from a large sample of older adults in the primary care setting. We are exploring patient preferences for participation in research initiatives as opposed to the issues and implications of clinical genetic testing. We have excellent measures of potential participants' cognitive, functional and psychological status which have not previously been studied in relation to participation in genetic research. In addition, our study respondents had already agreed to participate in a larger research study so here we are examining specifically the reasons for nonparticipation in the aspect of the research involving genetic testing. In other words, persons who refused to provide a genetic sample or to allow their sample to be banked had already participated in a research study of depression and health involving an interview in their homes, so any refusal here was specific to genetic testing.
Our conceptual model incorporated cultural influences as well as mental and physical health states in characterizing patient preferences for participation in genetic testing. We hypothesized that patients who were older [12, 13] , African-American [6, 7, 12] , depressed [8] , anxious, or cognitively or functionally impaired [7] would be less likely than others to participate. We included anxiety, cognitive and functional impairment in our conceptual model, because we hypothesized they might be markers for people who have limited ability to process information. In addition, we postulated that the most common reasons older primary care patients would refuse genetic testing would be concern about confidentiality and privacy.
MATERIAL AND METHODS

The Spectrum Survey
The Spectrum Survey is an observational study designed to describe and validate a depressive syndrome, apathetic depression, which does not meet standard criteria for Major Depression in older primary care patients. Primary care practices recruited from the community provided the venue for sampling older patients. Trained lay interviewers were instructed in screening and study interviews by the study investigators working with Battelle Memorial Institute's Center for Public Health Research and Evaluation, Baltimore, Maryland. Participants who agreed to be part of the study were scheduled for an in home interview which consisted of a 90 minute survey questionnaire use of a buccal swab to obtain a sample for APOE genotyping. In all, 3,459 patients aged 65 years and older were approached and 2,560 participated in the screening questionnaire (74% participation rate). The eligible sample was 30% African-American which was not significantly different from 33% in the recruited sample (p=0.51). In contrast, persons aged 80 years and older were less likely to participate in the in-home interview (33% of the eligible sample was 80 years and older while 24% of the recruited sample were 80 years and older). Implications of having proportionally fewer persons aged 80 years and older in the final sample will be considered in our discussion of results. In-home interviews were obtained for 357 people, but 2 persons broke off the interview before it was completed, leaving a sample of 355 persons. The study protocols were approved by the Institutional Review Board of the University of Pennsylvania School of Medicine. A federal Certificate of Confidentiality was obtained from the Department of Health and Human Services as an additional confidentiality safeguard for survey and genetic data. A Certificate of Confidentiality protects the study data from subpoena.
Consent procedure for providing a buccal swab
Participants were told that providing an interview did not mean they needed to provide a buccal swab. A consent form separate from the consent form for the interviews explained the genotyping procedure and the purpose of the biological samples. Interviewers were trained to anticipate and answer questions about the genotyping procedure. Participants were allowed to choose on the consent form whether they would participate in APOE genotyping only or whether they would participate in APOE genotyping as well as allow their DNA to be banked for future studies involving mental health. Participants were told they and their doctors would not be given the results of the genetic testing.
Participants who refused the buccal swab procedure were asked the reasons they chose not to participate. They were asked the following open-ended question: "I understand that you do not want genetic testing to be done. I respect your decision. The doctors are trying to understand why people do not choose to participate in this part of the survey. Please tell me why you do not want the swab to be taken." Next the interviewer was trained to probe for concerns about "the swab procedure," "confidentiality," "ability to be insured," "ability to be employed," "cloning," "effect on family member," or for any other reason. The interviewer was asked to indicate all responses that applied, and to record any reasons given by the respondent that did not fit into the specific categories.
The participants who agreed to the buccal swab for APOE genotyping but refused to have their DNA banked were asked the following open-ended question: "I understand that you do not want the storage of your DNA to be done. I respect your decision. The doctors are trying to understand why people do not choose to participate in this part of the survey. Please tell me why you do not want your DNA stored." Next the interviewer was trained to probe for concern about "confidentiality," "ability to be insured," "ability to be employed," "cloning," "effect on family member," or for any other reason. Again, the interviewer was asked to indicate all responses that applied, and to record other answers verbatim.
Measurement strategy
We used standard questions to obtain information from the respondents on age, gender, selfreported ethnicity, and education. The Mini-Mental State Examination (MMSE) is a short standardized mental status examination that has been widely employed for clinical and research purposes [14] . The MMSE has been extensively studied, as reviewed by Tombaugh and McIntyre [15] and by Crum and her colleagues [16] . Controlled Oral Word Association Test (FAS) serves as a test of verbal production and access to semantic knowledge and language [17] . The respondent is asked to generate as many words as possible that begin with a certain letter in one minute. Participants were asked to generate words for the letters F, A, and S. The score is the sum of all correct words produced in the three one-minute trials. For letters, reported inter-rater reliability was near perfect, one year re-test reliability was 0.70 [18] and short-term (19 to 42 day) reliability was 0.88 [19] . The Hopkins Verbal Learning Task (HVLT) evaluates new verbal learning and memory. On each of three trials, in this study, participants listened to 12 words (4 from each of 3 different semantic categories), read at 2-second intervals, and were asked to recall as many of the words as possible [20] . For the present investigation, we employed total number of words correctly recalled over all three trials. The Brief Test of Attention (BTA) is a short test of auditory selective attention [21] . In our study, a series of numbers and letters were read. Respondents were required to report the number of letters presented. The number of digits and letters in the series increases from 4 to 18 over the course of 10 trials. A score of the number of trials correctly completed was recorded. The Medical Outcomes Study Short Form (SF-36) has been employed in studies of outcomes of patient care [22] [23] [24] [25] [26] and appears to be reliable and valid even in frail elders [27] . We employed the scales representing physical functioning, role disability due to physical health problems, bodily pain, general health perceptions, social functioning, and role disability due to emotional problems [23] . The SF-36 was scored using previously described techniques [28] . The scale for each dimension ranges from 0 to 100, with higher numbers representing better health. The Centers for Epidemiologic Studies Depression (CES-D) scale was developed by the Center for Epidemiologic Studies at the National Institute of Mental Health for use in studies of depression in community samples [29] [30] [31] . The CES-D contains 20 items. Consistent with other studies, a threshold of 17 and above is taken as defining "caseness" [32] . The CES-D has been employed in studies of older adults [33, 34] . The Beck Anxiety Inventory (BAI) was developed in order to measure the severity of anxiety symptoms [35] . The BAI is a 21-item, self report instrument designed to minimize the relationship of symptoms of anxiety and depressive symptoms. Total scores range from 0 to 63. Beck et al. suggest that scores of 15 or greater represent moderate to severe levels of anxiety [36] . Designed to avoid confounding with depression, the BAI has been shown to be an appropriate instrument for measuring symptoms of anxiety in the elderly [37] .
Analytic strategy
Data analysis was performed using SPSS version 10. The analytic plan proceeded in three phases. The first phase consisted of calculating descriptive statistics for the participants who agreed to APOE genotyping and the characteristics of persons who agreed to APOE genotyping and DNA banking. Comparisons between groups of participants were made using χ 2 tests or t-tests as appropriate for categorical data or differences in means. We set alpha at 0.05 recognizing that tests of statistical significance are approximations that serve as aids to interpretation and inference. Our study sample included 342 persons who had completed a baseline in home interview as well as had complete information on providing a buccal swab. The second phase consisted of carrying out multivariate analyses to examine the characteristics of the persons who agreed to APOE genotyping and the characteristics of persons who agreed to APOE genotyping and DNA banking. Our measure of association was the odds ratio. We employed separate multivariate logistic regression models to assess the relationship of age to agreeing to the APOE genotyping and agreeing to APOE genotyping and DNA banking. These multivariate models were adjusted for gender, education, ethnicity, SF-36, MMSE, CES-D, and BAI. We also employed separate multivariate logistic regression models to assess the relationship of ethnicity to agreeing to the APOE genotyping and agreeing to APOE genotyping and DNA banking. Multivariate models were adjusted for age, gender, education, SF-36, MMSE, CES-D, and BAI. Goodness-of-fit was assessed for all final multivariate models using the Hosmer-Lemeshow test [38] . The third phase consisted of examining the reasons people gave for not participating in APOE genotyping or for not permitting DNA banking. Twentyeight persons were excluded from this part of the analysis because complete information was not available on the reasons participants did not agree to APOE genotyping, leaving a sample size of 314 for this part of the analysis.
RESULTS
Study Sample
The mean age of our study sample was 75.2 years with a standard deviation of 5.93 years. The age range was 65 to 92 years. Two hundred and fifty-nine (75.7%) of the participants were women. One hundred and twelve (32.7%) of the participants self-identified themselves as African-American. Of all the 342 participants, 301 (88.0%) agreed to provide a DNA sample and 234 (77.7%) of those agreed to banking of the DNA.
Characteristics associated with providing a sample and banking of DNA
Sociodemographic characteristics, cognitive and functional status, and psychological status were compared among persons who allowed genotyping and banking of DNA, who allowed genotyping but not banking of DNA, and who did not allow genotyping or banking of DNA (Table 1) . Respondents who did not agree to provide a buccal swab for APOE genotyping were more likely to be age 80 and older and African-American. Participants who were age 80 and older who provided a buccal swab were less likely to agree to the banking of DNA. However, African-Americans who provided a buccal swab were more likely to agree to the banking of DNA than were whites who provided a buccal swab. There was no difference in the mean length of the interview between participants who agreed and participants who did not agree to provide a sample. No significant differences were found between groups according to gender or education or in terms of education, functional, cognitive, or psychological status.
The associations between age, ethnicity, and other personal characteristics and participation in APOE genotyping and banking of DNA were further explored in multivariate analyses to assess whether other characteristics might explain the association of age and ethnicity with participation. Persons aged 80 and older were less likely to participate in APOE genotyping (odds ratio (OR) = 0.47, 95% confidence interval (CI) = [0.23-0.94]). The finding remained significant even after adjusting for gender, education, ethnicity, SF-36, MMSE, CES-D, and BAI (adjusted OR = 0.42, 95% CI = [0.20-0.87]). Persons aged 80 and older were also less likely to participate in DNA banking (OR = 0.34, 95% CI = [0.18-0.61]). There was no change in the estimate of association after adjustment (adjusted OR = 0.36, 95% CI = [0.19-0.68]).
African-Americans were not significantly less likely to participate in APOE genotyping (unadjusted OR = 0.52, 95% CI = [0.27-1.00]). However, the point estimate was significantly different from the null in the final model that included terms for age, gender, education, SF-36, MMSE, CES-D, and BAI (adjusted OR = 0.43, 95% CI = [0.20-0.89]). Once a DNA sample was provided, however, African-American patients were more likely than whites to permit their DNA to be banked (OR = 2.43, 95% CI = [1.23-4.79]). The point estimate remained unchanged with adjustment (adjusted OR = 2.31, 95% CI = [1.10-4.89]). A goodness-of-fit diagnostic and plots of the deviance residuals versus fitted values predicted by all final models showed that the coefficient estimates were not influenced appreciably by any one observation.
Reasons given for not providing a DNA sample
The reasons the participants gave for not providing a buccal swab for APOE genotyping are summarized in Table 3 . All the participants gave a single reason for not participating in the APOE genotyping although they were encouraged to give all the reasons that applied. The participants gave a variety of reasons for not wanting to provide a DNA sample but the most common reasons were concern about confidentiality and that the person felt they had nothing to gain or were not interested in participating.
Reasons given for not permitting the DNA to be banked for future research
The reasons the participants gave for not permitting their DNA to be banked for future research on aging and mental health are summarized in Table 4 . Nine participants gave two reasons for not participating in the banking of DNA while the rest of the participants gave a single reason. The most common reason was confidentiality, but many potential participants reported concern over the unknown.
DISCUSSION
In this large sample of older primary care patients, patients 80 years and older and African-Americans were less likely to provide a buccal swab than other older patients. Our results were not wholly consistent with our initial hypotheses. We did not find that depression, anxiety, or cognitive or functional impairment were strongly related to participation in genetic research in this sample. However, the association we found between age, ethnicity, and participation in genetic research was consistent with other studies that have shown similar associations in clinical research not involving genetic testing [6, 7, 9] . The main reason persons in our study chose not to participate in APOE genetic testing for research purposes as well as DNA banking was related to confidentiality despite assurances made in the consent process. This finding was consistent with other research concerning genetic testing for clinical purposes not involving research purposes that have consisted of mainly younger samples [39, 40] . Unlike other studies, our investigation focused on genetic testing of older adults in the context of a research project. Older adults described here had participated in an interview but specifically refused to participate in the genetic aspects of the study.
Before discussing our findings in further detail, the results must first be considered in the context of some potential study limitations. First, we obtained our results only from primary care sites in Maryland whose patients may not be representative of most primary care practices. However, these practices were not academically affiliated and are probably similar to other practices in the country. Second, selection bias is a potential limitation because, although the larger project was based on a random sample of primary care patients, the data on participation for APOE testing consisted of all the people who were selected for the larger project, agreed to participate, and had complete information on the reasons participants did not agree to APOE genotyping. Special efforts may be required to elicit participation of the oldest old who were less likely to participate in the main study as in the genetic component. Third, our findings and consent process would have been different if we had been studying one of the deterministic genes for a disease.
Nonetheless, despite limitations our results deserve attention because we attempted to characterize the reasons older primary care patients declined to participate in genetic research. In addition, because we examined a large group of older white and African-American primary care patients in nonacademically affiliated practices, our results are potentially more generalizable to other older primary care patients. The study provides additional evidence of the concerns older primary care patients report when considering whether to participate in genetic research. The findings are important because we need to understand factors related to participation in research in genetics if we are to carry out community-based studies of genetics.
The first aim of this study was to examine the personal characteristics associated with providing a buccal swab for APOE genotyping and agreeing to DNA banking. Our study demonstrated that persons aged 80 and older were less likely to provide a buccal swab and those who provided a buccal swab were less likely to agree to DNA banking. Our data are consistent with Stevens et al. who documented the difficulty of recruiting older adults into clinical trials [8] as well as other studies demonstrating low participation rates among older adults [12, 13] . The association of age and participation appeared to be independent of other characteristics that were studied such as physical functioning, cognition, and affect.
The findings regarding African-American participation deserve special mention. These findings are specific to genetic testing, because African-American patients recruited from primary care practices were no less likely than white patients to participate in the parent study. The relationship between ethnicity and participation in APOE genotyping and DNA banking did not appear to be straightforward. Older African-Americans were less likely to provide a buccal swab than older whites, however, those who provided a buccal swab were more likely to agree to DNA banking. We wish to provide some context for understanding these findings. African-Americans are often skeptical about participating in research due to past abuse [9] . Two other issues to consider in recruitment of older ethnic minority adults are ethnocultural beliefs about illness and socioeconomic factors associated with being older and being part of an ethnic minority group. A number of articles have discussed all the issues related to recruiting older ethnic minority adults and African-Americans into research [6, 7, 12] . One article specifically examined attitudes toward genetic testing for Alzheimer's disease and found African Americans showed less interest in testing than whites [41] . The reasons for the findings in our study are not entirely clear but might be related to an overall distrust of research due to past exploitation, but once that fear and distrust is overcome African-Americans will participate in the entire project if informed and given the opportunity to do so [42] . Our findings with respect to ethnicity reflect the preferences of persons who already agreed to take part in the parent study and therefore the present investigation sharpens the focus that older ethnic minorities may be reluctant to participate in genetic studies in the community.
The second aim of our paper was to focus on the reasons older adults did not participate in genetic research. Although our study was derived from clinical settings, the genetic testing was focused on research. Studies with a clinical focus examining participation in genetic testing have found apprehension concerning genetic testing. One study offering carrier testing to siblings of patients with cystic fibrosis found that a significant number of participants were not interested in testing. The conclusion was drawn that being unaware of one's carrier status might be of psychological benefit to persons at high risk [40] . Another study offering cystic fibrosis testing to pregnant women found that the more knowledgeable women were about the disease the less likely they were to undergo carrier screening thus avoiding difficult prenatal issues such as pregnancy termination [39] . The decision to undergo genetic testing appears to be related to whether the test is for personal or research purposes. One recent study offered the results of genetic testing from a research study to family members who were at risk for hereditary nonpolyposis colon cancer but 60% of the participants did not want to receive the results [43] .
Our results demonstrate that older adults were particularly apprehensive about DNA banking. In particular older adults cited confidentiality and privacy as the main concerns. Clearly, stored genetic material has the potential to provide provocative information to further elucidate information about diseases. However, genetic material can also contain sensitive information that has the risk of placing individuals in a situation where they or their family may become stigmatized or discriminated against. In order to address issues of confidentiality and privacy several recommendations have been made for obtaining appropriate consent to use human tissue for research purposes. The Centers for Disease Control and Prevention has formed an ad hoc multidisciplinary group to create an informed consent approach for integrating genetic variation into population-based research and the National Bioethics Advisory Commission has published an ethical policy guideline on research involving human biological materials [44, 45] .
Our findings are relevant to an on-going debate of whether or not consent can be waived for previously stored human tissue. In the past, research involving archived human tissue in research has occasionally been permitted to proceed without consenting participants. Currently under US regulations, consent may be waived if an IRB finds and documents that 1) there is minimal risk to the participant, 2) the rights or welfare of the participant will not be adversely affected, and 3) research would be impracticable without the waiver [46] . Much of the debate has evolved around the issue of minimal risk and subject identifiability [47] . Nonetheless, there is an unstated assumption underlying the ethical waiver of consent: that subjects, if asked, would likely consent to participation [48] . The argument has been made that consent for emergency research is unnecessary in light of data that show that nearly all participants in emergency studies who were asked afterwards acceded to their enrollment [49, 50] . Similarly, consent for use of medical records in research has been thought to be unnecessary in light of a study at the Mayo clinic that found that only a small fraction of patients contacted after the fact would not have consented [51, 52] . Our results suggest however that a large proportion of solicited participants will refuse banking when asked. This finding implies that waiver of consent for banking of genetic samples may be unacceptable, and deserves further study.
Our study suggests ways for researchers to address the concerns of potential participants. A clear consent form is needed that addresses the purpose of the survey and the biological samples. Many people have a very limited understanding of genetics and a brief example of how genetic material is used in research might even be helpful. The consent form should clearly spell out what is being asked of participants and what will happen to the specimens and the information provided. In addition, allowing participants to select how their tissues will be used on the consent form has the advantage of allowing participants to be explicit about what they want. Separating consent for genetic research from consent for the main study may help foster trust between the researcher and participants and may enhance the participation of persons who only want minimal involvement. Allowing participants to check a box to indicate how their tissues will be used on the consent form is the format recommended by the National Heart, Lung and Blood Institute [53] . Researchers also have the option of obtaining a federal Certificate of Confidentiality which protects federally and privately funded institutions from being compelled to reveal information about research participants [54] .
Research continues to be needed to help define the best protocols by which to conduct genetic research. Our survey study which incorporated a genetic component demonstrated that personal factors affect participation in genetic research and improved methods are needed for recruiting older adults and ethnic minorities into genetic research. Characteristics such as depression, anxiety, or cognitive or functional impairment were not strongly related to participation. We were able to obtain information on how potential participants perceive the risks of participation in genetic research and confidentiality was an important concern. Measures that can be taken to address confidentiality and privacy issues inherent to genetic research are extremely important and include obtaining a federal Certificate of Confidentiality. In addition, we found that participants had explicit ideas about what they wanted to be done with their DNA and an informed consent form which allowed them to choose among different options was very important. Genetic research can add to survey studies to address many questions important to improving the detection and treatment of medical illness. Table 1 Characteristics of older persons who provided genetic material and allowed banking of the DNA (n=342). Community Genet. Author manuscript; available in PMC 2010 January 12.
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